A study of the Hot-Mix Asphalt layer thickness reduction when applied over lateritic soils cement base in airfield
In tropical region, in upper layers, soils having red or yellow coloration are generally found and are denominated lateritic soils. They are rich in aluminum hydroxides and ferric hydrates that give an elevated mechanic resistance. When the lateritic soils are used as a construction material in the structural pavement, the exceptional mechanical characteristic reduced the cost over 50% when associated with the sub-base and base layers, or over 25% when the lateritic soil is treated with cement. In São Paulo State, it was made more than ten thousands kilometers of roads where the base or sub-base was made using lateritic soils or lateritic soils treated with cement. In this study, it is showed, through Finite Element Method, a critical analysis of the sub-base and base of airfield pavement using lateritic soils cement base course and Hot-Mix Asphalt thickness surface less than recommended for critical area in according to Federal Aviation Administration (1996) . Considering the results, it is possible to propose a reduction of thickness Hot-Mix Asphalt layer, resulting in a reduction of the final cost of implantation of hundreds of airfields in South America.
Introduction
On recent years, the people and companies/ governor point of view has changed in terms of costs and benefits applied in the infrastructure, LG' Normally in this region, the lateritic soil thickness is around 3 to 4 m. The first meter in this deposit is an organic soil and its color is Source: Merighi et al., 2007. brown while the sand lateritic soil is red. It is important to say that, in the experimental test track, the basic pavement structure was idealized considering lateritic sandy soil sub-base and soil cement base course. The principal soil and soil cement characteristics are shown in Table 4 .
The typical structure proposal, in according to FAA AC 150/5320-6D (1996) , is schematized in Figure 4 and was obtained considering the parameters presented in the Table 4 "case 1" was used 25 cm of granular base, in the "case 2" it was changed to 25 cm of soil cement base course with 8% of cement in dry mass.
The "case 3" is similar to the "case 2", except that the soil cement thickness layer was changed to 20 cm and the asphalt thickness, from 10 cm to 5 cm. Finally, the "case 4" is analogous to "case 3", however, there was an increase of 5 cm in the sub-base layer thickness. All four cases are illustrated in the Table 6 .
The investigation of the structural behavior in terms of stresses and strains in the four cases studied was made using the 3D flexible structural pavement tool, illustrated in Figure In this model, the several layers of the pavement structure are discretizing. Each soil layer has its material parameters defined by the elasticity modulus (E), the Poisson ration (ν) and the initial yield stress (σ yo ). Here, it is assumed that the pavements should be modeled by a two meters solid, Table 7 the principal points where there are more probability to begin a deterioration of Analyzing the Table 7 , it is possible to observe that the critical situation occurs in the bottom of soil cement base layer, in cases 3 and 4. In these situations, the tension stress is very high and corresponds, approximately, to 71% soil cement stress rupture.
Final considerations
Initially, it is very important to say that this It is constructed an experimental test track using that technology and it is intended to do a deflectometric evaluation. 
